The conformational analysis of a synthetic S4 peptide corresponding to a voltage-gated potassium ion channel protein.
The S4 region of the Drosophila Shaker voltage-gated K+ channel has been proposed to function as a voltage-sensor. We have synthesised a peptide corresponding to this S4 region. Structural studies on the S4 peptide were conducted using Fourier transform infrared (FTIR) spectroscopy. Spectra were obtained for the peptide dissolved in aqueous solution, in trifluoroethanol solvent and also after reconstitution into lipid bilayers and micelles. The peptide in trifluoroethanol adopts an alpha-helical conformation which is in good agreement with the results of a recent 2D NMR study on the structure of a S4 peptide corresponding to the rat brain sodium channel [(1989) FEBS Lett. 257, 113-117]. A predominantly alpha-helical structure is also observed when the S4 peptide is present in aqueous lysophosphatidylcholine micelles, in dimyristoyl phosphatidylcholine and dimyristoyl phosphatidylglycerol lipid bilayers. In contrast to this, the S4 peptide in aqueous solution is in a random coil conformation. The coil-to-helix transition observed for the S4 peptide upon its transfer from aqueous solution to lipid membrane indicates that it has a high degree of conformational flexibility and can undergo large changes in its structure in response to its environment. This may have important implications for its role in the voltage activation process during which the S4 peptide has been postulated to, at least partially, move from a lipid bilayer to an aqueous extracellular media [(1992) Biophys J. 62, 238-250]. The results of our study lend support to such a model.